Aims-To study the value of non-isotopic in situ hybridisation (NISH) Human papillomavirus (HPV) infection of the squamous epithelia is associated with typical cytopathic features which serve as classic hallmarks for the histopathological diagnosis. These include nuclear atypia and perinuclear halos (koilocytic cells). The histological diagnosis of HPV infection is fairly straightforward in the case of condylomatahighly differentiated epithelial lesions which usually present with distinct koilocytic atypia. In less well differentiated cervical and vulvar intraepithelial lesions (CIN II-III and VIN II-III), the detection of lesions caused by HPV is much more problematic. This is due to the presence of increased mitotic activity and poor differentiation not only in the basal but also in the upper epithelial cell layers.
Detection of human papillomavirus infection by non-isotopic in situ hybridisation in condylomatous and CIN lesions R P6llanen, S Vuopala, V-P Lehto Abstract Aims-To study the value of non-isotopic in situ hybridisation (NISH) in detecting human papillomavirus (HPV) infection in female genitgl lesions positive for the virus by conventional histology but negative by filter DNA hybridisation. Methods-Forty three cases, which showed the histological hallmarks of the HPV infection but produced negative results in filter dot blot hybridisation tests (Vira Pap and Vira Type kits), were identified in the course of an investigation of 304 vaginal, vulvar, and cervical samples from 267 patients. These cases were studied by NISH for the presence of HPV infection. Results-In 28 (65%) of the cases NISH gave a positive hybridisation signal. In Human papillomavirus (HPV) infection of the squamous epithelia is associated with typical cytopathic features which serve as classic hallmarks for the histopathological diagnosis. These include nuclear atypia and perinuclear halos (koilocytic cells). The histological diagnosis of HPV infection is fairly straightforward in the case of condylomatahighly differentiated epithelial lesions which usually present with distinct koilocytic atypia. In less well differentiated cervical and vulvar intraepithelial lesions (CIN II-III and VIN II-III), the detection of lesions caused by HPV is much more problematic. This is due to the presence of increased mitotic activity and poor differentiation not only in the basal but also in the upper epithelial cell layers.
Evidence is accumulating for a close association between specific HPV types and female genital tract lesions. HPV 6 and HPV 11 are found mostly in condyloma acuminata while HPV 16, 18, 31, 33, and 35 are commonly seen in CIN lesions and in cervical carcinomas."' Moreover, the presence of HPV 16 in the cervix is of prognostic value because it seems to presage a progression from a mild to severe dysplasia and to carcinoma in SitU.45 Therefore, not only the recognition of the HPV infection, but also the specific identification of the HPV type is important, because it may affect the assessment of the prognosis and the choice of the treatment and follow up modalities.
During the course of an investigation of 304 specimens from 267 patients for HPV infection we identified 43 cases which showed histological signs of HPV infection but which were negative for HPV DNA in dot blot hybridisation, using radioactively labelled probes (Virapap and Vira Type kits Digene Inc, Maryland, USA). These 43 samples were examined more closely for the presence of HPV DNA by non-isotopic in situ nucleic acid hybridisation (NISH) with HPV type specific probes. A recently described NISH signal categorisation system was also applied to assess whether HPV DNA is present in an episomal or integrated state.6 Methods Biopsy specimens for routine histological examination were taken at colposcopy because of an abnormal finding from a Papanicolau stained smear (cases 2 to 4). They were fixed in 10% formalin and processed and embedded in paraffin wax using standard techniques. The sections were stained with haematoxylin and eosin and examined by a pathologist who waPs unaware of the DNA hybridisation results. The histological diagnoses of condylomata and CIN were made using generally accepted criteria. 9 It has, however, a severe limitation in that it does not allow for a simultaneous assessment of the morphological alterations associated with the lesion. This problem is overcome with an ISH technique which combines a high sensitivity and genotyping of the HPV DNA with a histological evaluation of the lesion. In various studies ISH has proved highly sensitive and specific, but yielding widely differing detecting rates, depending on the types ofspecimens and the methods used."1-3
We used ISH to detect HPV DNA in lesions in which histological analysis showed signs of HPV infection but which failed to score positive in the dot blot hybridisation tests. NISH detected HPV DNA in 65% of these cases. It was present in 75% of the high grade, in 83-3% of the moderate grade, in 40% of the low grade dysplasias, and in 61-5% of condylomata. There seems to be a clear correlation between a diminishing detection rate of HPV infection by filter DNA hybridisation and the grade of dysplasia, as has been found in other studies, and which has been assigned to a lack of viral replication in less differentiated epithelial cells.'4
One obvious explanation for the discordance between the results of the histological and filter DNA hybridisation techniques is the highly subjective nature of the histological assessment of the lesions suspicious of HPV. The histological signs of HPV may be difficult to interpret. Perinuclear halos and nuclear atypia have been found to be only suggestive of HPV'5. In fact, more subtle changes, such as nuclear engorgement and irregularity in superficial epithelium seem to be better markers for HPV than the "classical" perinuclear clearing. '6 In most of the studies in which ISH has been applied to detect HPV DNA, doublestranded DNA probes and radioactive detection have been used. In this study we used a non-radioactive HPV detection kit (Biohit) which is based on biotin-labelled DNA probes. The major advantage of the biotinylated probe is that the morphology is easy to assess and the background staining is negligible. '7 Generally, the sensitivity of ISH is variable and depends on whether DNA-DNA or DNA-RNA hybrids or radioactive or nonradioactive detection system are used, and on the detection system applied. '-21 Application of the ISH signal categorising system by Cooper 
